Biomimetic porous scaffolds made from poly(L-lactide)-g-chondroitin sulfate blend with poly(L-lactide) for cartilage tissue engineering.
A novel biodegradable graft copolymer chondroitin sulfate-grafted poly(L-lactide) (CS-PLLA) was synthesized. The graft copolymer was blended with PLLA to form biomimetic porous scaffolds. Natural CS was introduced into the polyester matrix to promote the proliferation of cells. Three-dimensional spongelike scaffolds were fabricated by a combination of salt leaching and solvent casting methods. The morphology of the scaffolds was observed with scanning electron microscopy with an average pore size between 50 and 250 microm, and its porosity was high (>85%). Compression analysis indicated that the mechanical properties of the scaffold were adequate to support the proliferation of cells. The hydrophilicity increased with an increase in the copolymer content in the blend, as determined by measuring the contact angle. Hematoxylin and eosin, Masson, and Safranin-O staining showed that cells formed a chondro tissue gradually. Histological results revealed that abundant cartilaginous matrixes surrounded spherical chondrocytes in the center of the explants. Chondrocytes cultured in this extracellular-matrix-like scaffold maintained a round morphology phenotype, characterized by a significant quantity of extracellular matrixes of sulfated glycosaminoglycans and collagens. Additionally, phenotypic gene expression (reverse transcriptase-polymerase chain reaction) indicated that chondrocytes expressed transcripts that encoded type II collagen and aggrecan and generated sulfated glycosaminoglycans.